for extracellular proteolytic activity. We have identified a number of signal peptides 36 originating from both organisms which resulted in significantly increased yield of the secreted 37 protease. Interestingly, we observed that levels of extracellular protease were improved not 38 only in B. subtilis which was used as the screening host but also in two different B. 39 licheniformis strains. To date, it is impossible to predict which signal peptide will result in a 40 better secretion and thus improved yield of a given extracellular target protein. Our data show 41 that screening of a library consisting of homologous and heterologous signal peptides fused to 42 a target protein can identify more effective signal peptides which result in improved protein 43 export not only in the original screening host but also in different production strains. 44
Proteolytic activity assay 140
Protease activity was determined with the substrate succinyl-Ala-Ala-Pro-Phe-ρ-nitroanilide 141 (AAPF; Bachem AG, Weil am Rhein, Germany) dissolved in dimethysulfoxide and finally 142 diluted in 0,1 M Tris-HCl buffer, pH 8,6 containing 1% Brij®35 to a final concentration of 143 1,1 mM. Assays were performed with the same buffer in microtiter plates (96 wells, 250 µl 144 reaction volume per well; Greiner Bio-One, Frickenhausen, Germany) at 30 °C for 5 minutes. 145
The amount of ρ-nitroanilide released was measured at 405 nm with a molar absorption 146 B. subtilis was transformed with the SP library as described above and about 1800 clones (4-181 fold oversampling) were tested for extracellular protease production on skim milk agar plates. 182
About 900 clones formed a clear halo around the colony, they were cultivated in duplicate or 183 triplicate in different MT plates and proteolytic activities in the culture supernatants were 184 determined allowing to identify eight SPs which efficiently mediated secretion of BPN' by B. 185 subtilis (Fig. 2) . SPs dBli00338 and sYbdN increased the extracellular level of BPN' by about 186 seven-fold as compared to the B. amyloliquefaciens wild-type SP (Fig. 2) . Characteristics of 187 the best performing SPs are shown in Table 2 . Strikingly, we found that not only SPs from the 188 homologous host B. subtilis efficiently mediated BPN' secretion, but also SPs isolated from 189 the heterologous host B. licheniformis. In fact, B. licheniformis SP dBli00338 was among the 190 most efficient SPs we have identified. B. subtilis clones expressing constructs with benchmark 191 SP wtSP and the best performing SP dBli00338 were also cultivated in a laboratory scale 192 fermentor. BPN' fused to SP dBli00338 was efficiently secreted also under conditions of a 193 high cell density fed-batch cultivation. After 48 hours cultivation, proteolytic activities were 194 8,9 units/ml for wtSP (at a cell density corresponding to an OD 600 =68,3) and 59.7 units/ml for 195 dBli00338 (OD 600 =65,3) corresponding to a 6-7-fold increase of proteolytic activity in the 196 culture supernatant ( 
